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Tjjfr (57) Abstract: When a substrate (P) is exposed to light through a projection optical system, a liquid (50) is supplied between the 
S projection optical system and the substrate (P). Accordingly, a pattern forming area (AR1) of the substrate (P) is exposed to light 
fsj through a projection optical system (PL) and the liquid, and an edge area (AR2) of the substrate (P) is exposed to light through a 
^ projection optical system (PL2) but not through the liquid. Exposure with a large depth of focus can be realized while preventing 
the liquid from flowing out of the substrate. 
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9 9/4 950 4n&mz^$tiTi\%%i&mti<&m£tiT^2> 0 zcD'&mmt, 

(Djiv VWA E L J; -5 li-tZt, mWtmx. P <D*M&J'v3Sfcfcl L T u ^ a o Z 
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*#gBJ3<DS£1 <DmmiZVt7.lt, &&%&Jk (PL) IZ£ Qpfr&JW ->(Di&Zm 
t£ (P) ±lzUWt%ZtT:gfa (P) ^M^t-i.MT'c^Tfe^T, }Sf^^ 
(PL) (P) ha^d^i* (5 0) *mSL. ( P ) ±<D|g 1 

(AR 1 ) (5 0) ^LTl^L, f^imm (A R 1 ) 

(p) ±©^2^ ( a r 2 ) m& (so) zmii&iti-'izmjtirzm&ijmft 
imztiZo £tz. *%*%(DWi2(Dmm.\z'tfiX\z, (pd ^ut x 

»i««(ard »i/»2«« ( a r 2 ) zmrzmffi. ( p ) sBst-rsis-arc 

feoT, (PL) tS*5 (P) tOffilZfoft (5 0) &#«£U 

(5 0) ft^LTaas (p) &B:&l. an (ar 1 ) &B&rsB3te*w*fcx 

£2«« (AR 2) *»^rSB^ff:ii*<ll&Sffir8S»3t*S&^att**LSo 

mmizt$i\TCMpmwL(DmmwizML-c&fawfrmrzK> LT&mzmmnzte^ 

IB^2^li-^T;$>*fc«i;<9S7 1 c^ti-2»c:h^i?^ iu e ffirgB*2$t 
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imn 2/^ ->tmm^t^m± LtcwmTmit-fz zttfnz lu 0 mats 

fulBSfl 2 ) - > £ jffjt L tzVtmx^ mmfa*&® Lfc # bit* UTt J:i\ 0 
t?)iB^2M^->|iMIB- : ?X^$:^T?)y'X^^^-v±l3. I5IBTX>7 hli^l 

*mtM<Dm3(Dmmiz®ijnz^ (pd *m^-c, m'iffig. (ar 

1) mfm2$m ( A R 2 ) £;finr3S*5 (P) ll^tS^ifeoT, 
^ (PL) t&m. (P) ^CDPb^Z^ (5 0) £#tf£lJ-£,C:h^ ftft (5 0) 
£^LTg*£ (P) fcfi&ll-SCIiiSr^K S4£ (P) ±0DX»yvgP ( A R 2 ) £ 
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*«B£(Z>jM©!B«fctfc*l*. (P) ±©ttS8KD«« (ARK AR 2) & 
B3ferSB3fe^«l3fcUT. S*£ ( P ) ±<DJjf 1 flft* ( A R 1 ) KSI&t'c (EL) 
fcfiMt*-*»1 #5** (IL % PL)MlflW(ARI) hl±Jtfci>StS 
(P) ±<D*21W* ( A R 2 ) IZjftte* (EL2) 2 3t%s* (IL2. 

PL 2) (EX) tftl#t£;h,i> 0 

©»1 . »2««a>^ti**iftK1 > »2^*-cifefTLT-a^-*"4Cfc*«ongi: 
«c*©Tx h£rSLtT££> 0 S&IHx fg1 „ 9! 2Sli3E£B7 l c-<J-£> t SOD 

(/f*->J&J5ftWj*) mjfcfcT. mi % *23te^R**JM-;h.tfJ:u 

»2«i^»tl3ffit\&n*«*3tOift*i:ttl|3&«^i:*«»*LUo M1B 

»2«*t#-i-5aBfi*fia*Lr*»Rrt6feii!2 -smw^m^ mmiM** 
tm^-cmsmi Tsi»#:i^«i**tifegKR±©jiii «*(D«jt4»iL *&ess2$fc5* 

^^«UTB^E^2^1!j#:|3^^tl^*^±(75^2fIl|g^B7feL, lftSBSg 1 plttl 
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2^f->3 >-cit^abmR(Dit.m^tfm (af/a Lttma. t^j* > httu 

>^-V<Dm&*femm.%\Z±frLX7.)l-7y h^fo^-rSC^fr'TtSo SB 
2 7.^-i>3 >Tf(DSffiCDte^-yrtt)BiJl3|i N nJii^lZl^lt £*l£Sifi£P*t&flH> 

So 

m 3 ii, y x;i/»r5iHiiR j xivammm^ TF-tm-c&z 0 

H6(i. ^Bil^S»fife^1-^®EI1rfeSo 

HJ7 (a) Rp (b) fi N ^2fI^^^-TSI^C7)7 l c^(D^|^!l$:^[lI^fe 

So 

Tr&So 
IHTfeSo 
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B 1 Bft&B 

T^>7M«:B3t3feE LT?B«|-<-«BW^* I Lfc s Bft#E LTiSUUiStifcT* 

^Mo/t^->©^sts^^-i>-p s Ti3sa$**ir^*affipizjftjBB3tr* 

ddT, *^i(BEBT(±. B&MEXfc LT^Xt M tm&P £*7&mi5GUZ 

i>^fBj^zw^-fq) N ztt^iRjicsttft^FffirtTT^^MtastfiPtoraj^Kis-fR] 

(*S*lRl) fcXtt^fck Ztt^lqlXUfYttS-lRjI^itfe^rRl ($m&ijio)) *y 

LTBBW1-St,©Tfa&«9x B#ffl«U BftJS^fr&4tU3fefe%£<Z>BA*Jg 
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&<Dmmm\*mz%&x i l t «t & ki-*:!®^©!^ e l tubes *is 0 

W^I Lfr£Strti£;tii>g}BfcEL<hLTte, 0J*l**ffi5 
*l*«^M*Q5fW« (g«U h$JU i ft) &tfK r Fi+v7b-^l (;M2 4 8 
nm) (DUV^fe) ^ Ar Fi+y7 L — +fjft (»* 1 9 3 nm) 

F 2 L — tf3fe (Ml 5 7 nm) ^OMM^ftlt (VUV3fe) fc£r#fflU£*i 

?7^7r-vMST|j:, ^X*M£££hJ-i>fcflDT£>oT. W&iH&&P L<D 

Tfeftb a x x y¥®f*dt 2 ;A5n»«iRril» z 

^SM S T D 13 ct IP ig®}^ *l£ o T X * - S/'BtbSA MSTD l±$U$pg|g C O 
N T\Z&K) i mm£1n%o ?7^Xf-i;MS T ±(D^X5 M(D 2Kttfa<D{iLW:. 

O N T Klth^S tli. o ftJffl&SC O N T li U — tfT/M+CDft^JillZgo^T.x'X 

^mPLIi^ms^iS^CDtNrtLT'fectUo ££s *SIJSiJBlBCD«:jK^* P 
LO$tffiHBiJ (S*fiPf»J) I3I4 N Tfc^sT? (U>X) 6 0 3!j«tt«PK«t08li±iLTL> 

S&X-^-vP S m N fflfiPfe^-*-5'fe(Z)T?feoTx a&tSPfeatR^U^ft 
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it Z7f-v5 1 Z X^- V 5 1 4 SB** 3 X Y7t-v5 

XY^f-v5 2££&-T3^-*5 3 h£fii;tTU£o IlS7f-yP S Tte'J 
-T^-^cDS^^-vlIftllgP S TDIi e tOlgl!)^tii.o g^^-yiE 
»MPSTDIi*iJj»MCONTtJ;0«iJffll**i5 o Z7f-v5 1 
^hlCctOs Z7f-v5 1 lCfiy#**iTt»*W[P(DZ*fc3B-|SllS»W-%fiai (7 

v5 2lia*5P©X$i^r[R]^Y«|^fp)l3*J|^S&g^to^ffao Z7f- 

aS7f-i/*PST (Z7f->5 1 ) ±l^i3»ttg|5 4ft«B[lt.6*iTt^o * 
-vPS T±(DSt5P©2;^7t^rfS](Z){4S. ai/EWs^ttu— 5l3«t 

'^i^^ A-est-ay s *u mmmzmmmm cont tzittj^j * *is 0 mmmt c 

O N TI4U--tfTSWH-5 5cDlt)liJ^lcSo-t\TS^^-vIgib^gP STD4 
lE»)-r?)ZtT^X^-vP S T«}$#tiTUSaKBEP0Wji«*«)*ff-5o 

M©yt^->cD1t^»fiP±l3*E^:UTLNi,F B 1(*s St5PflDOTfcjftl&3te5*3fcP L 
©»fiPtt©3fc**^ (U>X) 6 0©^I (T®) 7 £(Dn\\ZPlTfc<D%Lft5 0 

TfcOx *f*5 OI4U>X6 0(D*lc:jftttr*J:?tflte6**irt^o d*il;:«fc0x 

ikm^m P L <Dg|® P K RXfWR P±K> < . Rz>±& LfeJ:-5 5 

0(iU>X6 0©*l^tt-r4«k-5lZ«tfi6**iT^Sfe«). OttJftjK^* 
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p L(D&mmizmi%mzmtzi*hT:i\zMmtteo-cisz 0 -rfcfr-^ &&&&& 

OlZ^TK^ffll^e^So tteklix A r F U-t^CD^&b-f. B*fc3feE L 
x+^l/- tf3t (»*2 4 8 nm) (DUV^) tLt^s CCD 

s&ss e x li. tk&yt^m p l cd&ss® ( u >x 6 o costss®) 7 ^ jus p t 

©RBflDffilH 5 6 l^fjeCDjftf* 5 0 *m#ffll&iW. 1 £: . £R8 5 6 5 

©flk®ffliJ*«mWlC*»(*:5 OTr^fe-r^toCDfeCDTfeoTx 5 0 &VR&-t2> * 

/XiU^UTSFI5 6 (;:>$# 5 0*m&i-fZ o 

EMX > X;u 5 # tiT I * £ o ^EiJX^M 2 liEMR y XJU 5 Xlf EHRtt 6 4 ^ 

LT^fB 5 6 5 o ^ismx-rso £m s 6 izmws o *mtz?m. mmmmc 

^LTm<4H$PB^fc<9F/f^SCD^5 0 fcfcfcKlx ^[5JiR^S2 £Sg 

5 6ctoiHiii5?-r?)o :wi«tt)W^PL©«7 taaKPt©ia©sM5 

611^5 0#IBS£*U »»«P##fl3fi£*ih.3o dCT?> ftlffllSfliCONTtts 
1 fcfM-r* 3 fcTffiM 5 6 \Ztt+%mm?3mtz K> ©$fcf*#8S** 
ffi mi3iS!5£ RTtlTfe 5 h i: t II> ftttlsllR&a 2 fcftJfW*- 5:fc TStR P ±fr <=> CD 
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■ 214. B*S«EX©8UB***PL©TSB, »*tttfttt*1 . &lf**E]JR 
*«2&4:*^riEB5iaT?fc*o L<Z)»T«KOU >X 

iri) izm&ite&mzm&ztiT^Zo ^mm^mtzit, $«$6 o A©irF©*g 

Y**M#-X*fiI (Xtt+X*fil) t3ftBtVT*»r*CDIinj(IJLT. XYXf 
-S^5 2t^LT«SPtf+xjfi| <Xtt-X#ft|) izSUfi ■ V 

■nit, £faP(D®miDmzfcz>T&mp(D&®ijfa£m-iDfa\zmi*5 o*n+& 

Z XT-is 5 1 iZttStt P fctofcfcafl, 2 4 £;h,TU£> 0 

tturu^o «»?L2 4t»i«$tiTu*att82 5tt N z^f-v5 1 nrnzm-t 

f**<Hf3fe»«*tjfc6#aaEtt3 1 A.«t»3^ai**i*«t-5l^oT:uSo >$;Sfi* 

-r^p^ attEP©^fljicsttbufe*f*:5 o#«p©OT«i;:««^fc#jL& 

3 0, &tf*>*3 1 «:^LT«?ISS«i;L-C0!)7K>r3 3 f3»«**lTte 9 , S 
IfiPfcftfrS&TSfctol;:. MVU73 20^SU t ^>^3 3CDiElbSfforui, 
©Ts o#tf ?L 2 4 fcSJA L fc»f* 5 0 £>jftS§ 2 5 £U«gS§ 30^Lt^>^31 

®3(i v JJ»mPL(DU>X6 0O5tili60Ak, Jft*5 0 *Xtt*ffll;: 
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m&+*m6SX)\>4 (4A-4C) 0*®W-tZ>\Bm>> X)15 (5A> 

5B) h<Dfam$&%*fF-tWZ&Z> 0 I13lz:fct^Ts U >X 6 0 Oftiggp 6 0 AOD 
JB«f*Ytt*-|qll3iWBfil>>i^«i:*coTfe'5x «K3fe^*P L0DU>X6 OcD^iS 

p|5 6 o a xMn&iRjiiittfcJ: a 13. + x^-fnjfijiz: 3 4 a~4 c #ie 

-X^fS]ffliJ!3 2o©lHlJ^y X;U5 A N 5 B#I3fi£*iTU£> 0 ^Lt, #t 

A, 5 Bli|Hli|X@4^Lr^f*|Hll|X^g2l3i$^tiruSo #t*s/x;u 
4 A~4 CiiUJiIxy X;U5 A, 5 B £$£SiSgP 6 0 A CD^'hldtt 1 8 
0° EfeLfcteMId, #t^XJU8 A~8Ctv E^JX^ X;U 9 A. 9 BiitflBS 
^titUSo ZZT', SX)l&}4 A~4C, 9 A&tf9 B h y XJU9U 8 A~ 8 C , 5 
A&tf 5 BI4W|fi3LTE«**iTfc«9. *tfRj"T Z>m&S X)U £ mUSL J yOKDIHWS 
(0»Jxl£4 At 8 A0MPI) lib>X6 00)^6 0 A<D~FI::[*iIi£ti3f£i2?I 
«<Z)«*|$]©ttJ:t)«feIfi:^*<x *tttP©*g«fc?)<M\£l\ 0 LfetfoTs S*SP 
©fljgUljfiUS/a v MS«M^r*h*l3, P flDa: v v«t 0^13 

L^o mt&yZ^A A~4ChIs]iJX/;Ob9 A N 9 B hi* Ylfr&ftll^SlZje^ 
*U #t|A y XJU 8 A ~ 8 C h y X>»lx 5 A , 5 B £ |± Y tt^lRHZ&SIZBB^J* *U 
m&JX)\,Z A-8CI4«|ft*1 O^LT^tt^H fciWJtefu EUR^X 
;i/9A N 9Bli(sWK@1 1 ft^LT>a[f*:|HlJR$l«2l3^**iT^So ^XW6» 
©Sfctt&tel** »f^PL hS*fiPh©F B ^l3mf*giJ^^i:&Uct-5lz:fT3b^ 

So 

H4l3^-r«fc-5l3 N $"c5ffig|J6 0 A^^TY$ft^rrRjMffl'J©^ti^til3#tfSy X;b 
13.1 4^U t l5]i|Xy X;H 5 N 1 6*mfZ>Zt*jT'Z% 0 ZG>m&JX)l,RXf 
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AM7^Jf^-ri>7!ctoCDT : A'-<7 > n^-> (^l;t^->) 4 1 fr7M£*l£:Sg1 
A'^->Jf^^MA 1 ^-f >A'^->^p/f^t:^ ; 5 1 Tf^^^yc^-l' > • 7 
>K • (fg2M e *->) 4 2ffBf&£Hfz$li2/W->mfflm 

MA 2h£WUTU5 0 T^WX/t*->4 1 l± x «arrsaHRP±©SS 1 W«A 
R 1 iCJg^^U ^> • 7>K • 7^-7W-> (L/SM*£->) 4 
*1 «#A R 1 hfMfe*ttftP±eDJH2flU*AR 2 "5 iZfeoT^ 

HI 6 izms.- P £D¥® IDT? fc § o BftRm«(Dat46 Pfflot't 1 IZlaft^ * tifc A 

1 «** A R 1 (3V7 > ^M(Cjf^^tlTU\i)T r A'^7.M^- 
>4 1 tfte^SJtu at4RP©3i«y5>'#3e©«J«T&S*2«l«AR 2 KIT** Mil 
Jf^£*rtu£ L/S/t*->4 2*«te^*tiSJ;-5(^'3rt^o Sfev HI tI 
«AR 1 KI±*tl8feCDv3y h««SH^K^**iT^S 0 SB 1 ?I^cA R 1 £ 

m2mwA r 2 i:©«twiia6i3is6-r. #2/3 K«ia%^«B^siimoinJS 

±8! l/fcB&M E X 77 £ M©/t* - P lzWt*¥ 

V P S T II □ - K £ titc 6 v $iJ$P£IS C O N T tt^W^^g 1 RXfteteWmB: 
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b , mvms£& I L IdJ: >9 ?7 ^ MO^ 1 A* - >ff$;#SIt£M 1 E L 7?RS 

CD^1 fli^A R 1 CD£v3 «v Kfl^tS H\ZM)R®!§z-?% 0 ZZT*. mfcP<D*£:tt 
M1W R 1 fcHTfeLT^i^li. ^^^si frb#t$S£;tx£:;$f*5 0 
li^lHl^^S 2 IIJ: 0 iHlilX^ *U P L £:g*5 P tCDffiCDfc&mm^ 

fa P CDJC «y v (Zfr <=> & l \ CDTrStg P CD^iJIZ^fcb Lfct> 0 

ItbftfcL/SA*-^ 2£ft*,£P<Dli!2^A R 2 ZmftTZfrMZ. X 
f-vMS TRlfmzX'r-is'P S T *mW) UT MRlfmS. P £ffi3£eD{&ffi 

l^iS^to-T i> 0 C(D{iS)*toib^cD|tjfe2, iwigtfcx fH»MC o N T li&ftgt 

*a=£s 1 JkvmteisWfi&m 2 dct saw* 5 o <DmmRv®uRmitti$±i-2> 0 -rfc 

WiiCONTIi, «2«*AR2*, >$&5 0fcUC\ «^PL 

■*%m%%E Lomwm* mwsm) h««ar 1 ^i^iifc^t© 

©ifCONTIi, 77^M(!DL/S/^->4 2 E L T£4ASt!lBJ3 U 

mi \$%2mm./\ r 2 zmytTztgoyt^zko— m*7f;-tEi-c&2>o in 7 

SI3 1 o©BI5P«:*-rs— ffiBBB^t) 7 1 #BBfi£*i£o «i7 0 fr t>9tth UfcJt 
X> 7 1 ©MP&iBiBfex U >Xifc 7 3 &i£g LT7X^ MfflL/S 
A^->4 2l3f4toAM^?>o "?:*£M<DL/SA*->4 2 TEHfr Lfe 0;^^ 



15 



WO 2004/053951 



PCT/JP2003/015408 



PUZXtt-tZo «45P©*2«i«AR 2l±0/4Wfc;Rtf + 1 tfWfe ( - 1 Jflwfe) ICS 
o"< -ftJji^m&Z&K) L/S/t*->4 2£^7 l 62;h,3o fcilMix B7 (b) 

ytmm^fr z&mm l tjm-*- 5 «t -5 11 u t «& «fc t * 0 

**&fcfl5JKfctt*R&$S11 E X <D®%.%i£3k P L ttftff; 5 0 ^^i>^ tUm^ 

hA<T#fclV5T8&l±#fc3o LfrLfttfb. »f*ft^£fcl*ft#*Q.3I&-*-;&MU ft 
^^^-^T^ilz^o" < l»i;fiu ^7 Wtt<D&;&ft*fe 

3teftWU6KLTH!2flC«A R 2&RflS0T«&«fcU o 

L/S/T^->4 2fta*RPffi»2««AR 2l3ft3t-*-SWx »1«*AR 1 IZ 
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^^M4#±Ufc1*aSTS45P*»»U*c*<6»3feLTt <kUo Wit If. El 6 lias 
UT\ ^2f^A R 2©-5*.^S^[p]I^StN^A R 2 AlzMLTlt. T*£M£: 

P©»lfc#|q) (^fi^lqj) li»*fl<JI^*L*ii:A<feSo 3<7>^£\ /t 
*->«*WlT<&fIt*A R 2 BiZJ^->*&ft\Z^-tZ>fz&\Z, T**M© 
L/SW->42©7^ >M s ^->a)«#^[B)i:mJlBSt5PcD^i!j^[S]h^-& 
£-£T£>< Z£&M.£ U^o £fc> »2««AR2*a3fe-r*htrli, J£&3fc^ifc 

i>&3^P LIZ AWL Tfc. >S -7* K«T-\*>«^a?AffiT*lalJ» 

*tfc£*KP©:i:y «A R 2IZ^LTI4 N ^tt£^£&UT:ii&TJ-i>£ai3 Lfc 

<t-5C:t-es $$f*£^£fc<T'k£ffiP±l;:L/S7 , C*->4 2%i&i&-tzz.£ 

AR 1WM2«R 2l3^5-/\'^->lrfe?>L/S/^->4 2£BJ&L 
fediilZcfcO, tllTfcSCMP^IIIfcUT, CMPMOiJWiBIZttLTa 

©hhi^. &&P(Dftm\Z}&&Lfemte*®to+z®tom&*ikifTt$%s if? 2 si 

«A R 2£Sft&ST£l*l;:*.*ftlJ&^mP L©Tl£»#&KeUfctt!!gT* 2fc3 

sis p (om^mm^iht z tztb. p l tsts p tciaw+^ft* 
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^■C»2««AR2tB3t«<D-C % ft2««A R 2KlL/S/t*->fc£fcra 

fcfe. ±E**WB»Tttlll 1 «*A R 1 tI2I«A R2t^a>)/ h«J*T?e 
giJLfctfx 1 ■SflDS'S* h««F«3l3*1«iSAR 1 hft 2 SIMA R 2 ii^lS^: LT 
tp«kti 0 1 K«S«F«3l32-30D^»y^1««*<#ft^-S«^s mS. 

iT^feD. B3feL&^fc^©MS£jfaLT i fe«fcUo ft 1 UMA R 1 tft 

2fl^AR 2fclij£3^ftl3tt^Tl*TfcJ;^U ^SMI^lS^T^Tt «kU 0 

££x ±IE^»FJTrlix ft 1 ^JSA R 1 4B3tLfeatlC, ft2fg**AR2&B 
3fe-T2>«t-5lz:LT:uS^ »2««AR2©«^*«1«H«AR 1 (D«rliffoT«fe 
«kUo ft2ffi«AR 2©B^t*^7Lfe«l3x *1««AR 1 ©B#*fT«5 dhld 
«fctK «UM*->^j£|||jSEtf*fc£jh,3ft 1«B*A R 1 CDtVWX^*-^ 1 

I3ft 1 ^A R 1 ft 1 fl^A R 1 3&<B***lT3^6a<W631* 

/W*;t*->4 1 #B3t**lfcft1 18B*A R 1 £5f^7:££>o Ufctf^T. p)tI 

£->4 2*KI±Tl*3*^ fiW7/t^->4 1 £D— gBC!)W->£i$oTft2 
$I*j$AR 2%g^f ^ctdl^LTtctULv ft2$It*A R 2(D«3fel3ffitoti*^^ 
->*SiJ©x'^.^l3iftltT J fe «kt\ 0 

££l£x E8l^-r«tai^> L/SM**->4 2*^J58**ifei!f7 7ai»MF4 
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zft L-cms. p ±<Dm 2 mm a r 2 \zam urm 2 «w a r 2 sa^s j: a iz u 

et u 0 ZOm&lXt. &2m&AR2(Dm&<DfztolZVX53mim*'rrz>!& 
«AR2ft«*f»fc«>(DL/S/^->4 2ft»MMii«ftt^t^fij^ fe j B 

Sg2$I*3AR 2^^1-i.h^I^t>n-i>M-^->|iL/ / SA-^->l3|lI 

EAfcJHItU ^OV** 2?I*£AR 2l:«»njiai:LTl»i^ 

HI 9 2 MA R 2 £Si$fc-r 3, i: $ ©&¥*©ffe©^^f BTfc 5 0 m 9 \ z 

l->X**t?«1 U>X^8 1 t % fti U>X^8 1 tamLfe%»ft2JfcXK:A 
«ti/\-757-B2k, *2 U>X*8 3fc N MP»»3 8 5 t A«»l±6*iTt^ 
3o 3t»8 0Ax6*r£bLfc^li»1 U>X^8 1 *jKflft x A-7$7-82T 
2o©^l3^m$^tl. Cffi2offl^lig2 U>X^8 3 fe*M,T»*i3te#&* P 
LIIAIt-TSo St5P©^2^AR 2l3li2o©^(3So*<-^T)^l3«t 

W2««AR2M^«3fcfepri6T?** 0 &OT8 0tlt(j:, <&f?S3fe$!$ 
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B3tft^Tf» 2jfi«AR2 &8ft LTUiA's £2fti*A R 2 £H&-*-?> £13. 

B*Sflfi*-£«fc-5l3L7:fc«fcUo -f&to^v SHUIigAR 1 2. £<D&S£ 

Tfe^ P L P £ (Dmmt liUfc &Hfl|-?£ 2 ARC A R 2 £Si$fc-f5 «fc 5 (3 U 

t * sisra i: z *fc^ft©i£gi3&® a<j&idte *is <£ -5 i3i£®{£m<z>iEg£*T ■=> r 

t,«fcUo 3<D«®tiHt©M§Kte N 8*2^* PLOWS. mi^-§PCDU>X41b 

E L 77 £ M Z £ I3cfc o T*«E(fc«(D»WfcfT "3 d #T 

££><> Z7f-v5 1 a>(i«WKt«Btt«©SiSlt=fe#ffflLT:tJ:tx3i:ttwa 

IT <D®&*&Jk P L (DM % JR 2 A R 2 * HftlJ- £h£cfc<9fc/Jv2<-ri> 
^2^A R 2(3^^tl§^'T >/t^->©^^^ >M^->i:^-r 

±IB^»FjT?li. iy5>1B«T?fc£S&2fR«A R 2l3*fLTfc^*-> 
ff^4t-i)3hT:CMPM^(D^X^4^S:<bLTUSA^ CMPMS4frt)«: 
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xmteSX)\,4 (4A-4C) fc^LTftttftttttBI 3^6*ft5 0*«£^l& 
PLi:S*RPt©ia^«IS*tiS^h«bris 0iR/X^5 (5 A, 5B) n Stf® 
^|6^Lm5 0A^f*:lllJjX^g2l3l5Ji|X^tlx U >X 6 0 P ^ODFb^ 

4»fe-r«k-5li-X*-iaiwjaf*5 0*«3Sti5 o — Id. ^EPX bT^t^I^lS] ( + 

8A~8C. 1 x SlflslilX J X)l 9 A x 9B^^T, »^St1% 

IT^IsliRieiS 2 l^«k 0 »{* 5 0 (DttteXVIaliRjWtoti* o , P # 

+ x^isii^ttrsiwicji N o^i/#t^yx;u8 (8a~sc) &^lt 

IZU miRSX)\,9 (9 A. 9 B) - % RV\£}i&*§1 1 ^LT^5 0 A<aWM5]JR8 

SMx*o »^SCONTIi N ^«^g 1 &tf^[5]iR£lg 2 £ 

JSHT. *«P©»tt^ffi£ftoT»#5 0fcflW- 0 Z©*^s 

(SDr»#5 0ftaE-r^lR]«:iiD«3«x.*3tl3«fct) x +X^[r] n Xli-X^fq](D^ 
^t>©^|ojl;:S*5P£^£-r5*§£-K:fc N u>X6 0©$fcii6B57 fc»SP fcflDBfl* 
>»5 OTffcfc-fCIfctfTt. «u»«A»Vl£L^ifea!*4»5^i:3!}<-ptrSo 
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1pj«rf*) PST1Mi2IffiXf-v P S T 2 ^tftx-TUi) o 

1 7t^) P L tli P t (DflCife^^i^ 5 0^«m P L UT 
aHSPfl!>*1 ««A R 1 \zW&bELffmM*tiZo tet$m$.(Dfz1sb , El OlUli 
*#«<S««^»*#:|HliR«iMfttia^**lTt\fetx 0 gjfc, S3tXf-va>A(D 

2«S7f-vPSTK P S T 2±<D&m%ltt9 4. 9 4' Ztifc&m V 

-^MFM%ftllit577^77'f/>h^8 9 tffgl± t>*lTU5> 0 SIC fift* 

til) *&ih-fZ7*-iJX • U^'J >^&m*8 4;b<lS!l*<S)*iTUao 
* • U^U>y*ai^8 4J4 N &&ft%&faPmmiZ&tt-t%iktt&8 4A£ : Z:(D 
- SISPA^roSlt7fe^^tSM8 4 Bt^iiTUSo 

I+«^-v3>BI4. SI57f-vPST2 (PST1) fcSJSdflfc 
S*5 P fc&»fctt*l;:»tt 6 tts L/ S M'# - - >#J&5££;h. 

fe^'^^S#9 5tx 23* £#9 5©/^->|^a^EL 2 4fHBJ3-r*«2Rg 
B^^m (*2 3fe^) IL2t, L 2f!!SBM^77lW9 5<DM 

^->^SiXf-vPST2 (PST1) ±CDaitfiPlZi£l&«8 2&|&3te£3R 
(SR2t&£*) PL 2t. *$RP±<D7^-f *>h-?-*fcStMiSRK Sg2g*5 
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^T-yPStK PST2±Oligp#94 v 9 4' \zm\f ibinf^m^ -0 P 
g2^mPL2^LT, 3<D^2&fS&^PL 2hSI5P tODF^lC^ 

mie^T-iss y/KizteitzmyeyeE Lowmt, it>iijx^-v3 >b 

KfcltSg&^E L 2<D;ft}f^limW£Jt&^Tfc^ ff>I"JX^- v 3 > B IdfcU 
Tfg2SIi$A R 2<Dl3felIffiUb*iSIMEL 2<D;£^li N S^7f-v3>A 

mi 1 lis *7^M9 5CD^®IUTrfei»o HI1 1 lH^cfe-SIHx *'v^a^9 

K'V h^^-T?. Kn/^->9 7k, tulBmi CD^fR)hit^-rs^2(D^(S] (X 

l35i^-r§^^>/t^->$:^ri.L/Sy\-^->9 8t, 
;f*->*^JM* (^-x^?K-K«) KUfttf-fctifcT'oy ^M'*->9 9tfr\ # 

liHJ1 1 iZTjkZtiZ&OlzmfeZtlte^o £tz, Jj^xmttQ 5(i$4$P9 5 

ttafe©'t*->9 6~9 9©d^(Dl Ofl6/T*->#g$fc&E L 2 ©7feS§±{3i3M 
**iS«t-5l3«coT^So HI 1 izm-tmTlt. L/S/^->9 6A«MEL 

:frftKMA,££8fr0>/?*->9 6-9 9A«tiTl^ e C(C^^a*t9 5* 
»**9 5 * ±(Dtt*fc©/f*->9 6~9 9©oS1 OODA*- >A<R3te3feE L 2<D 
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mi o\zm-f&oiz. mi , ^2sig7f-vP stk p s t 2±o^Min 

l'lSlte>ti^cS^glJ^9 4, 9 4' \Z\t, S*5:p^*> h^9 2ldct O^di^r^x 
£>gip-?-/7 PFMhv x'X^T'^-r ^ > 9lZlct0^ttl^tl2)S^v'-^M 
FMh^P^(D&SW^7!iSlt^tlTUi)o £fz, *ifSP«9 4, 9 4' (DltSli 

fcto 11^ S3t£B**94 N 94' ©a® liStS P©Si®£S 1511) i;^£K:i£5££ 

8-3 7 1 4 9■^5>$gl3gS^F^tlTl^^ ! fcOD4ffi^^?>C:t^Tf^i>o £fcv »57 
3 4 hifc9 2(Z>}fj&£; LTlis W4-6 5 6 0 3 ^$gl'^7F^ *lTU£> 

¥7- 1 7 6 4 6 8-^£;mzm7r^*ii:i^t>(D*m^2>ZtWT'%Z,o CIttbCD 

^ft&PSOdfclMT. ^UT*^:CD|B«(D-gph-r-2>o 

friz.* ±JBLfe«fiftfc*r4^'< >*^-vMM^M©IM1M;:oUTs H11 0 

1 l3«»*tife*tRP±fiD»1 ««A R 1 ©»i*5 Ofc^Lfcflt&^fcx I+>§iJ*-r 
-v3>BIIfcUT, ^ 2 f-y"PST2 ±(DX$£ P (DttS'MS x Rxm2 
S^iPL 2%fflt\fca52atE;*^— vP S T 2ll«^*ifca&KP±cZ)»2 

««A R 1 ^S3te^tiTUSSt5PlZ:lix ^CDlul'lt^J^-^-va > B-el+)UMS 
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ZZ-C. ^2S^f-i/P S T 2±0)StIPI^-r?>I+}liJ^5 i -v3>Blz:fc 

* > h i& 9 2 teStS P _h 13 V 3 * H $1^(3^ U TmJ5£^ tiT U 2, ffl&<D 

h T - * OttAflltttftKHd tlx £a>tHHttAI*ffl8tttt C 0 N T I3IE1S2 ft£> o 

Tf#S*&lllix ^2i^r-vP S T2&±M<TfcJ:U, 

£fes ^©^2StR^^-^*P S T 2CD^l!jcf»II N U"*'J>yfc£lj 
*9 3lC«t»9a«5PG)M«$R*«}a[#:4^*t*J3«fll**i5o • U'OJ 

> y 9 3 IZ J; 5 Sl®'lt$B(D*&£ii lifitS P ±©00 I* ±T© > 3 >yh flIWft 13 
^Tt)tis fcdJffiSliaHfi P ©j£SSiR) (Xtfi^Tp)) ©{fcS£tt(SS-&Tf&l»g«C 
ON TfCSBH^tiSo 

at5P©77-f *> h -7-*©t*aj. ^u f s*fip<D^®'ttfs©^iii*<iii*T-r2)ii. 

$iJiP^gC 0NTI±g2S«[7T-yPST2 3> olfi77^>hl9 

2li3!2HSifl-9 4* ±©SipV-^ p FMfcfcfcBU U-if^ttl3J:oT^^ 

3 CDSip "7 - £ P F MCD^ttS^SO^T 13 «fc 0 > x> - 5 P F M P ±© 

*>hT-->7fc©(£«IW# N -Tfcfr^x S*r?-£PFM££ffiP± 

StS^-vP ST2±©S3IS3**9 4 , (DS^P "7 -^PFMtv SBt->3 
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m t iip/f fco&wmmz & s cot- s x y 1*1 izfc it zmm v - ^mfm^sp 

3 ft ZGLWMm t frJftPilM C O N T (diet! £ tl 3 o 

aja>wx(i«t. $ij^scoNTiis^gp^9 4' ©ii camo ©^®itfs 

2 **A R 2II*rt"Sa3teAD ! a*<fTt>*l*o a&teP©S*2««A 
R 2fcB*t-*-3l*. 1 IzmtftetorJU Xrt*->4 1 tfSDTx 

*7 7I#9 5<Z)}ti&CD;\°-$>->9 6~9 S(Dot> 1 OOD/t^ - >tfMiR£tl, H 

«AR 2IZ«3fe«M^->fe N «rSBm^fqJIIfiE^«L/S^^->tr*o 
^/\°^->4 1 # h" \y *2««AR 2li« 

>«fc K'y h/\ c *->hlJ-3o »2««AR 2131*. lltlfiK 

AR 1 lzWtztiz;i9->izmA\stz (fc*tM*Hi;) /t^->^B**ti*o 
dtilZct 0 s ^J^I^CMP^SilCfcUTtS^P^CMPef^SliM-^fe^-rSh 

2^M7fe1-i>fc<tol^ffi^?>M^->^ ( RLT ^ fe;cfct^o 3CIT:, 
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*iifixf-j;p s t 1 ii«^*ifc3^sEP±(Z5jgi ««a r 1 n^-i-sa^t 
®ar 2[zn-fz>m%®mt>mT-t%ti, m 1 »f->ps t 1 #ttfw*"?- 

i>3 >Bl^lbLv ^tiiitm LT^2il57f-i>"P S T 2tfI^f->3> 
Al:»iL, ^H»f-vP S T 1 tS2Si7f-vP S T2t<0^i 

t-vPST1 ±©«&4fflg&te*.fcaaRP*<7>n- K**iT3»fftMl3»B^* 

comix, p iztt LTtmmm&vmft%mtfftfc>Hz> 0 

»^pl h^raj-r^ckaiz, s^anfi^-^p s t 2cD&g£fe#>tf£*i 

U &I;*^mPL£:S3SS3*t9 4 , £(D®*mte5 OTifclv »#5 04^L 

og=0v ffclfflUI§!«CONTI± x 77^77^>hi8 9 (3 cfc K>&m$ltt9 4' 
±to«T-*MFM&t*ai-Ct£«fcdl;:, ^2i|g7f-vP ST 2 
^^(DZ:i:J&^6 3(Z)mrai^|g3fe^P L<D9G$m£&m$m9 4 ' 
LTUSo fPJWMCONTIi}ftf*^^SSVaf*:|gjtt^«|iJ;S»f*: 
5 0 Ott&fttf !s|i|g&M*& U &f£&^ P L 9 4 ' fc©IWfc}«fla?>TS 
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?IPLs JkTfmi*5 O^UTSipy'-^MFMCD^iii^fTOo t"^t)^s x'* 
0 MOx' - £ tgilx' - 5 M F M h (D&mmeh P L 5 0 £ 

- ^7 M F M o T&i±i£ d t 13 tji £ e 

* $PiiC O N T tt N P L hPSPlt 9 4 ' fc<D|«f3S«#: 5 0 

aJ3%8 4T&fctiU ^^*PL»V»f*:5 0ft^LT»BR**ift«llBii:atlp» 

*t9 4* (omm iKD$m* mitt z 0 ztuz^v, ^^plm^so^ 

fed hl3&& 0 

tem*mm(D%m*-B{9>± ufciau mz%*m p l p £ awisrrs «t a 13 

fg 2 StS*-^- v S P T 2 *»ftt5o ^ Lis fiJiP^SC 0 N T li^^^g 
atfi«#lHliRM*ffittr« ZtT', m&%¥3h P L P t.<DT$\zW&®ft* 

JMU Jg2««AR 2&a^^ifcJg2*45^T— i>*P ST 2±(DJ!K5PCD*1 

M+lZ3fca&fc#1»ttfctto-^ »«3fe^P 0^1^ »SP± 
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#9 4* «®fc»flc5 0*^LTJBja**iS«lSt©ttilBa#a)1IWIl:*"^L^Ts 
7* -AX • U^U>^m*8 4t«-5^h«:LI^ X4SPSiBi^5 

nmtjftu u . ms.pm.mt mm t <Dm.mmm<Dmmmmcomm i - e n s <t a 13 l 

TtiUo £fcs ^aSRSfe*!^ • L^U >yfcfcb*8 4&£oTSffi 

£hJ"?>Sf§2«tK7^— >'P S T 2&Whfr-tZ}i\Zj:-oT:ft oTWuU ^X^M 
•a-t) -fr 3 =fc 5 in L T & <fc i * o 
*LT\ !+>I"J*5P-v3 >-BtW«iUfeJIS1 llSXf-vP S T 1 II □- K£*i 

J5LtiflB.gLfc.fc -5 3£*5P©JB1 ««A R 1 I3tt LlTH^E L &fiB*t-*-*RB 
L»l«SaB3t^*P 3fe^*hx *«P®a52««A R 2 II 

LTl^ E L 2 **Mm-f%m 2 SBBJ^^ I L 2 If! 2 jftjEft^fc P L 2 * 
£t?*2 3fc^*£fc*Jh.*J|il&l±fc<Z>Tx IK £2fli«AR1 N A R 20)^*1^ 

fc£A R 1 l^^£^tli)^$7 = /W^/T^->4 1 lOfoLT, *gffcCD/t* - >£D5 ^ 
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©1 o&S$R'LT2T5*a&tt9 5£[°]fcU d<Z>/T*->££*SP©S52fI«A R 
2f;TB&LTU£#x *'7^«*J9 5(D^toOII* fffl^r-vs >BlZ^X5X 
f-vMS T*KW\ Zl©T^^X7 i -vMSTI3S^P0^2^A R 2&R*fc 

»11W*A R 1 CDtVW *A*->4 1 IIl^i:TM-7$7-8 2 ^lElib 7= A 

* 1 «« A R 1 *m-fc-t 5 £ h£§ 2 ffi&A R 2 £ 
5tMiift*(Dj*&Sa3t3fe&ttfflLT:uSo «2««A R 2 liattRPCDi 

fI«AR 1 &»^1-?»i:*tli^SsftJI<DU--tf^«:ffil^x JB2UP«AR 2 >&^f 

Ttm^J 7 7 4 A£{£ o T#l£ t T tHW* ? - 5> 3 > B £ TrfeiH L N 3CD^ 
«^«:ftoraiffiPO»2««A R 2*m#;-?ZZ}i<b-ZZ2> 0 £fz, f&2®&% 
f^PL2 l±£t8tt»«A*MK< Tt»«Fe* tiSOT. £IM=i7. h £ 

*sat^ttT?i±. mm?* 1 ?—*;* 2 -^m-t^y* >^-vm.m^m.^m\z l 

TttflliLfc^ U1 3I3^-Tct-5I^ 10©StiR7f-vPST(D±^IIv StSP 
±CD»1 SliUcAR 1 l3»ft&EL£j!B#«#l&*fc¥*P Lfc. jg2««AR 2II 
H^EL 2£JS*N-*£28aateg&*PL 2fcam*e>*iTU3«J5fc-efcoT«& 
J:l>o d(D%&s »3BfeELi:B^EL2tl*Slxl3l|3&S«5B^6»m*nfc 

f-vP STI3D- K^^fell7 l ctoiitfl£DS^PI^UT7^-r^ > h«tS*<fft> 
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